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TITLE OF THE INVENTION 

INFORMATION PROCESSING SYSTEM, INFORMATION PROCESSING 
APPARATUS, IMAGE PICKUP SYSTEM, INFORMATION PROCESSING 
5 METHOD, AND PROGRAM 

BACKGROUND OF THE INVENTION 

Field of the Invention 
10 [0001] The present invention relates to transmission/reception of data 
between information processing apparatuses, and transmission/reception of 
image data photographed by an image pickup apparatus. 
Description of the Related Art 

[0002] An image photographed by an image pickup apparatus is usually 
15 utilized by being transferred to and stored in a computer. This is because a 
flash memory card mainly used as a storage medium of an image pickup 
apparatus is more expensive in the cost per storage capacity than a storage 
medium (a hard disk, an MO (magnetooptical) disk or the like) of a computer. 
Accordingly, an image pickup apparatus is usually utilized in the sequence of 
20 "a photographing operation — > transfer of image data to a computer — > 
storage of the transferred data in a storage medium of the computer". 
[0003] The size of image data is relatively large from among the sizes of 
data dealt with in a computer, and is increasing year by year in accordance 
with an increase in the number of pixels of an image photographed by an 
25 image pickup apparatus. Accordingly, a certain amount of waiting time is 
produced when the user intends to transfer images to a computer at a time 
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after returning from photographing operations. 

[0004] A filing system is constructed on a storage medium mounted in an 
image pickup apparatus, so that images are recorded in the form of files. 
Similarly, a computer records images in the form of files. That is, transfer of 
5 image data from the image pickup apparatus to the computer can be 
considered as transfer of files. 

[0005] Conventionally, when a waiting time is produced in file transfer 
(including in this case copying of files), a display indicating the degree of 
progress is performed. That is, the degree of completion in the entire transfer 
10 processing is indicated, for example, by a percentage, during the waiting time. 
The user can thereby know an approximate remaining time until completion 
of transfer (end of the waiting time). Such a display will be hereinafter 
termed a "transfer-progress display". 

[0006] The transfer-progress display is performed according to the 
15 following two approaches. 

(1) Transfer-progress display based of the number of a file. 

(2) Transfer-progress display based of the size of files (= the size of 
transferred data). 

[0007] The two approaches are realized in the following manners. 

20 (1) Transfer-progress display based of the number of a file 

[0008] This display is used, for example, when assigning a plurality of (a 
large amount of) files on a window for displaying files on the picture surface 
of a computer, and copying a file to another folder. The total number of files to 
be transferred is first checked before the start of transfer, and the 

25 transfer-progress display is updated every time a file is copied. 

(2) Transfer-progress display based of the size of files 
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[0009] This display is used, for example, when downloading a file in an 
Internet browser. The size of a file to be transferred is first acquired before 
the start of transfer, and the transfer-progress display is updated whenever 
necessary during the transfer, based on the size of received data. 
5 [0010] A transfer-progress display during image transfer from an image 
pickup apparatus to a computer will now be considered. In any of the 
above-described approaches (l) and (2), if a large amount of images to be 
transferred are present, a delay from the start of transfer processing to a 
transfer-progress display is produced, because of the following reasons. 
10 (l) In the case of a transfer-progress display based of the number of a 

file 

[0011] For example, problems arise when selecting a command such as 
"transfer all images" in software of image transfer from an image pickup 
apparatus, which operates in a computer. In this case, the software in the 

15 computer does not know the number of images within the image pickup 
apparatus. In order to acquire the number, the software requests the image 
pickup apparatus to transmit a summary of image files. The image pickup 
apparatus counts the number of images to be transmitted, in response to this 
request. The computer knows the number of images within the image pickup 

20 apparatus only after receiving a response to the request, and assumes a state 
in which a transfer-progress display can be performed. However, since, for 
example, the image pickup apparatus has a processing speed lower than the 
processing speed of the computer, a flash memory has an access speed lower 
than the access speed of an ordinary DRAM (dynamic random access 

25 memory), and there is a limitation in the transfer speed between the image 
pickup apparatus and the computer, a certain amount of time is required 
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from provision of the request until reception of a response if a large amount of 
image files are present. 

(2) In the case of a transfer-progress display based of the size of files 
[0012] Software of image transfer from an image pickup apparatus, which 
5 operates in a computer must know the total size of data to be transferred 
(file sizes), when intending to perform a transfer-progress display according 
to this approach. For that purpose, it is necessary to provide the image 
pickup apparatus with a request to transmit file sizes for all images to be 
transmitted. Upon reception of the request, the image pickup apparatus 

10 calculates the total amount of data of image files to be transmitted from a 
filing system, and transmits a response to the computer. Accordingly, when a 
large amount of files to be transmitted are present, a considerable amount of 
time is required for acquiring the size of all data to be transferred (= the sum 
of file sizes of all images to be transferred). 

15 [0013] The object of the transfer-progress display is to display a progress 
of image transfer whenever necessary during image transfer because a 
considerable time is required for transferring the entire images. Accordingly, 
the transfer-progress display becomes meaningless if a considerable time is 
required from the start of processing until the transfer-progress display 

20 appears. 

SUMMARY OF THE INVENTION 

[0014] It is an object of the present invention to solve all or at least one of 
25 the above-described problems. 

[0015] It is another object of the present invention to perform a 
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transfer-progress display as soon as possible immediately after the start of 
transfer processing. 

[0016] It is still another object of the present invention to provide an 
information processing system, an information processing apparatus, an 
5 image pickup system, an information processing method and a program, in 
which a status of transfer progress can be simply and promptly obtained even 
when transferring a large amount of images from an image pickup apparatus 
to a computer. 

[0017] According to one aspect, the present invention which achieves 

10 these objectives relates to an information processing system for transferring 
a data file between information processing apparatuses, each including a 
storage device. The system includes transmission-directory acquisition 
means for acquiring a number of transmission directories having each data 
file to be transmitted as a subordinate directory, transmitted-directory 

15 acquisition means for acquiring a number of transmitted directories having 
each transmitted data file as a subordinate directory, and first generation 
means for generating a signal indicating a status of progress of transfer of 
data files, based on the number of transmission directories acquired by the 
transmission-directory acquisition means and the number of transmitted 

20 directories acquired by the transmitted-directory acquisition means. 

[0018] It is yet another object of the present invention to allow selection of 
the above -described method of indicating a status of progress whenever 
necessary, and to allow more suitable indication of a status of progress in 
accordance with the number and the configuration of image files to be 

25 transferred and the configuration of an apparatus. 

[0019] In one embodiment, the system also includes second generation 



-6- 



means for generating a signal indicating a status of progress of data transfer 
based on a number of data files to be transmitted and a number of 
transmitted data files. The first generation means and the second generation 
means are switchable. 
5 [0020] In another embodiment, the system also includes third generation 
means for generating a signal indicating a status of progress of data transfer 
based on a total amount of data of data files to be transmitted and a total 
amount of data of transmitted data files. The first generation means and the 
third generation means are switchable. 

10 [0021] In still another embodiment, switching between the first 

generation means and the second generation means, or switching between 
the first generation means and the third generation means is performed in 
accordance with a display capability of a display device for displaying the 
status of transfer progress. 

15 [0022] According to still another aspect, the present invention which 
achieves these objectives relates to an information processing apparatus for 
transferring a data file to an external apparatus including a storage device. 
The apparatus includes transmission- directory acquisition means for 
acquiring a number of transmission directories having each data file to be 

20 transmitted as a subordinate directory, transmitted-directory acquisition 
means for acquiring a number of transmitted directories having each 
transmitted data file as a subordinate directory, and generation means for 
generating a signal indicating a status of progress of transfer of data files, 
based on the number of transmission directories acquired by the 

25 transmission- directory acquisition means and the number of transmitted 
directories acquired by the transmitted-directory acquisition means. 
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[0023] According to still another aspect, the present invention which 
achieves these objectives relates to an information processing apparatus for 
receiving a data file from an external apparatus including a storage device. 
The apparatus includes transmission-directory acquisition means for 
5 acquiring a number of transmission directories having each data file to be 
transmitted as a subordinate directory, transmitted-directory acquisition 
means for acquiring a number of transmitted directories having each 
transmitted data file as a subordinate directory, and generation means for 
generating a signal indicating a status of progress of transfer of data files, 

10 based on the number of transmission directories acquired by the 
transmission- directory acquisition means and the number of transmitted 
directories acquired by the transmitted-directory acquisition means. 
[0024] According to still another aspect, the present invention which 
achieves these objectives relates to an information processing system for 

15 transferring a data file between information processing apparatuses, each 
including a storage device. The system includes first acquisition means for 
acquiring a capacity of use of a storage device of an information processing 
apparatus serving as a transfer source, second acquisition means for 
acquiring an amount of data whose transfer has been completed, and 

20 calculation means for calculating a degree of progress based on a comparison 
between the capacity of use acquired by the first acquisition means and the 
amount of data acquired by the second acquisition means. 
[0025] According to still another aspect, the present invention which 
achieves these objectives relates to an image pickup system including an 

25 image pickup apparatus including a storage device, an information 
processing apparatus, and a communication channel through which data can 
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be transferred between the image pickup apparatus and the information 
processing apparatus. When transferring image files within the storage 
device of the image pickup apparatus to the information processing 
apparatus at a time, a degree of progress based on a comparison between a 
5 total number of transmission directories having each image file to be 
transmitted as a subordinate directory and a total number of transmitted 
directories having each transferred image file as a subordinate directory is 
displayed. 

[0026] According to still another aspect, the present invention which 
10 achieves these objectives relates to an image pickup system including an 
image pickup apparatus including a storage device, an information 
processing apparatus, and a communication channel through which data can 
be transferred between the image pickup apparatus and the information 
processing apparatus. When transferring image data within the storage 
15 device of the image pickup apparatus to the information processing 
apparatus at a time, a degree of progress is displayed based on a comparison 
between a capacity of use of the storage device of the image pickup apparatus 
and an amount of transferred image data. 

[0027] According to still another aspect, the present invention which 
20 achieves these objectives relates to an information processing method for 
transferring a data file between information processing apparatuses, each 
including a storage device. The method includes a transmission-directory 
acquisition step of acquiring a number of transmission directories having 
each data file to be transmitted as a subordinate directory, a 
25 transmitted-directory acquisition step of acquiring a number of transmitted 
directories having each transmitted data file as a subordinate directory, and 
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a first generation step of generating a signal indicating a status of progress of 
transfer of data files, based on the number of transmission directories 
acquired in the transmission- directory acquisition step and the number of 
transmitted directories acquired in the transmitted-directory acquisition 
5 step. 

[0028] According to still another aspect, the present invention which 
achieves these objectives relates to an information processing method for 
transferring a data file between information processing apparatuses, each 
including a storage device. The method includes a first acquisition step of 

10 acquiring a capacity of use of a storage device of an information processing 
apparatus serving as a transfer source, a second acquisition step of acquiring 
an amount of data whose transfer has been completed, and a display step of 
displaying a degree of progress based on a comparison between the capacity 
of use acquired in the first acquisition step and the amount of data acquired 

15 in the second acquisition step. 

[0029] According to still another aspect, the present invention which 
achieves these objectives relates to a program, capable of being executed by a 
computer, for realizing any one of the above -de scribed information processing 
methods. 

20 [0030] According to still another aspect, the present invention which 
achieves these objectives relates to an information processing method for 
sequentially processing a plurality of data files stored in a storage device. The 
method includes a processing- directory acquisition step of acquiring a 
number of transmission directories having each data file to be processed as a 

25 subordinate directory, a processed-directory acquisition step of acquiring a 
number of processed directories having each processed data file as a 



- 10- 



subordinate directory, and a first generation step of generating a signal 
indicating a status of progress of processing of data files, based on the 
number of processing directories acquired in the processing-directory 
acquisition step and the number of processed directories acquired in the 
5 processed-directory acquisition step. 

[0031] According to still another aspect, the present invention which 
achieves these objectives relates to an information processing method for 
sequentially processing a plurality of data files stored in a storage device. The 
method includes a first acquisition step of acquiring a capacity of use of the 

10 storage device, a second acquisition step of acquiring an amount of data 
whose processing has been completed, and a display step of displaying a 
degree of progress based on a comparison between the capacity of use 
acquired in the first acquisition step and the amount of data acquired in the 
second acquisition step. 

15 [0032] The foregoing and other objects, advantages and features of the 
present invention will become more apparent from the following detailed 
description of the preferred embodiments taken in conjunction with the 
accompanying drawings. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] FIG. 1 is a diagram illustrating the entire configuration of a 
system according to a first embodiment of the present invention; 
[0034] FIG. 2 is a diagram illustrating the configuration of directories at 
25 a transfer source; 

[0035] FIG. 3 is a flowchart illustrating an operation for a 
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transfer-progress display in the first embodiment; 

[0036] FIG. 4 is a diagram illustrating a transfer-progress display,' 
[0037] FIG. 5 is a flowchart illustrating an operation for a 

transfer-progress display in a second embodiment of the present invention,' 
5 and 

[0038] FIG. 6 is a flowchart illustrating an operation for a 

transfer-progress display in a third embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

10 

(First Embodiment) 

[0039] FIG. 1 is a diagram illustrating the configuration of a system 
according to a first embodiment of the present invention. In FIG. 1, there are 
shown an image pickup apparatus 1, and a storage medium (a flash-memory 

15 card or the like) 2 mounted in the image pickup apparatus 1. Reference 
numeral 3 represents a computer. The computer 3 performs display on a 
display 4. A storage device (a hard disk, an MO disk or the like) 5 is 
incorporated or mounted in the computer 3. Image-transfer software 6 
including procedures according to the present invention operates in the 

20 computer 3. Communication and transfer between the image pickup 
apparatus 1 and the computer 3 is performed through a communication 
channel 7. The communication channel 7 is a channel according to wired 
communication or radio communication, or via a network (a LAN (local area 
network) or the Internet). 

25 [0040] A filing system is constructed in the storage medium 2. The image 
pickup apparatus 1 records data of a photographed image in the storage 



- 12- 



medium 2 as a file. Hereafter, an "image within the digital camera 1" 
indicates an image file recorded in the storage medium 2. 
[004 1] In contrast to a storage device in a computer where the user freely 
forms a file or a directory, the configuration of directories in the storage 
5 medium 2 is defined by standards or specifications. FIG. 2 illustrates an 
example of the configuration of directories. 

[0042] In the case of FIG. 2, a DCIM directory is present below a root, and 
a plurality of xxxIMAGE directories (xxx represents a serial number set by 
the system, or an arbitrarily set number) are present below the DCIM 

10 directory. Image files (IMG_xxxx.JPG) are present below each xxxIMAGE 
directory. The image pickup apparatus 1 records each photographed image 
below a xxxIMAGE directory. When a constant number of files have been 
stored in the directory, a xxxIMAGE directory is newly formed (for example, a 
101IMAGE directory is formed after a 100IMAGE directory), and files are 

15 recorded in the new directory. The constant number is usually several tens to 
several hundreds. In the case of FIG. 2, however, the constant number is 
three from a restriction in space. In FIG. 2, only eight images are shown from 
a restriction in space. However, the present invention assumes a state in 
which a large number of images, for example, several hundreds to several 

20 thousands of images, are present. 

[0043] Accordingly, if it is assumed that N images are recorded within the 
storage medium 2 with a specification of storing maximum M image files in 
one xxxIMAGE file, N/M (rounding up any numerical value after the decimal 
point) xxxIMAGE directories are present below the DCIM directory. 

25 [0044] Consider a situation in which the user using the image -transfer 
software 6 executes a function of "transfer of all images within the image 
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pickup apparatus at a time". As explained in the description of the related art, 
in order to perform a transfer-progress display in units of a file, it is 
necessary to first inquire and acquire the total number of image files within 
the storage medium 2 from the image pickup apparatus 1. 
5 [0045] In the first embodiment, however, a signal indicating the state of 
transfer progress is generated in units of a xxxIMAGE directory, and a 
display indicating the degree of progress is performed using a progress bar or 
the like. 

[0046] That is, the number of transmission directories having each data 

10 file to be transmitted as a subordinate directory is acquired, and the number 
of transmitted directories having each transmitted data file as a subordinate 
directory is also acquired (a directory all of whose subordinate data files to be 
transmitted have been transmitted is recognized as a transmitted directory). 
[0047] By comparing the number of transmission directories and the 

15 number of transmitted directories thus obtained with each other, the ratio of 
transmitted directories to the number of transmission directories may be 
calculated and displayed, or the difference between the number of 
transmission directories and the number of transmitted directories may 
displayed, in order to be able to recognize to what degree transmission has 

20 been completed. 

[0048] Every time transfer of subordinate image files of one xxxIMAGE 
directory has been completed, the transfer-progress display is updated. In 
this case, the total number of xxxIMAGE directories is asked to and acquired 
from the image pickup apparatus 1. This can be performed in a much shorter 

25 time than in the case of acquiring the number of all image files (more 
specifically, the time is shortened by about 1/M). 
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[0049] Instead, accuracy in the transfer-progress display (fineness in 
updating of display) is degraded (to about 1/M). However, since it is only 
necessary to know an approximate status of progress in the transfer-progress 
display, no problem will arise. 
5 [0050] This approach can be realized because the configuration of 
directories in a filing system of a transfer source is provided, and files are 
equally provided below each xxxIMAGE directory the number of whose 
subordinate files has reached a recordable number (of course, in a directory 
the number of whose subordinate files does not yet reach the recordable 

10 number, the files are not equally provided). 

[0051] FIG. 3 illustrates a procedure when performing a 

transfer-progress display according to the above-described approach. 
[0052] When the function of "transfer of all images within the image 
pickup apparatus at a time" has been instructed by the user, the 

15 image-transfer software 6 acquires information relating to the DCIM 
directory (step S31). The information relating to the DCIM directory is 
additional information relating to child directories and child files of the 
DCIM directory, a time stamp of each of these child components, and the like. 
This information is acquired by asking the image pickup apparatus 1 and 

20 receiving a response from the image pickup apparatus 1 via the 
communication channel 7. 

[0053] The number of xxxIMAGE directories below the DCIM directory is 
calculated based on the information acquired in step S31 (step S32). 
[0054] Then, a transfer-progress display is displayed (step S33). FIG. 4 
25 illustrates an example of the transfer-progress display. The degree of 
progress displayed on the picture surface is calculated by (the number of 
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xxxIMAGE directories whose transfer has been completed)/(the total number 
of xxxIMAGE directories) X 100 (%). 

[0055] Noticing one of the xxxIMAGE directories, information relating to 
this directory, i.e., information relating to child directories and child files of 
5 this directory, and additional information relating to these child components, 
is acquired from the image pickup apparatus 1 (step S34). 
[0056] An image file within this directory is transferred from the image 
pickup apparatus 1 based on the information obtained in step S34 (step S35), 
and is recorded in the storage device 5 (step S36). This operation is repeated 

10 for all image files within the directory (step S37). 

[0057] If there remains at least one untransferred xxxIMAGE directory 
after completing the transfer of images within one xxxIMAGE directory, the 
process returns to step S33, where the transfer-progress display is updated, 
and transfer of images within the remaining directory is performed. When all 

15 xxxIMAGE directories have been transferred, the transfer-progress display is 
erased (step S39), and the process is terminated. 

[0058] According to the above-described approach, all images within the 
image pickup apparatus 1 can be transferred while updating the 
transfer-progress display in units of a xxxIMAGE directory. 

20 [0059] Although in the first embodiment, the case of transfer between the 
image pickup apparatus and the computer has been described, the present 
invention is not limited to such a configuration, but may be applied to 
transfer of files between general electronic apparatuses. 
(Second Embodiment) 

25 [0060] The configuration of a second embodiment of the present invention 
is the same as in the first embodiment shown in FIG. 1. 
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[0061] In the second embodiment, before performing transfer from the 
image pickup apparatus 1 to the computer 3, the capacity of use of the 
storage device 2 is first acquired, and a transfer-progress display is 
performed by comparing the acquired value with the amount of transferred 
5 data. 

[0062] In addition to image files, data of each image instructed to be 
printed by the user, and information necessary for the filing system itself 
(directory information and the like) are present in the storage medium 2. 
However, most of the capacity of the storage device 2 is occupied by the files 

10 of photographed images. Accordingly, (the capacity of use of the storage 
medium 2) ^ (the amount of data of all photographed images), so that 
sufficient accuracy for performing a transfer-progress display is provided. 
[0063] FIG. 5 is a flowchart of the procedure of the second embodiment. 
When the user has instructed the image -transfer software 6 to transfer all 

15 images within the image pickup apparatus 1 at a time, the contents shown in 
FIG. 5 are executed. 

[0064] First, by asking the image pickup apparatus 1 about the capacity 
of use of the storage device 2 and receiving a response from the storage device 
2, the capacity of use is acquired (step S501). If the filing system of the 
20 storage device 2 is a type of being incapable of directly acquiring the capacity 
of use, the total capacity and an empty capacity are acquired, and the 
capacity of use is obtained by (the capacity of use) = (the total capacity) - (the 
empty capacity). 

[0065] Then, information relating to the DCIM directory is acquired form 
25 the image pickup apparatus 1 (step S502). Thus, all xxxIMAGE directories 
below the DCIM directory are known. 
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[0066] The size of transferred data is set to 0 (step S503). The size of 
transferred data is used for displaying transfer progress together with the 
capacity of use acquired in step S501. 

[0067] A transfer-progress display is performed (step S504). The degree of 
5 progress displayed at that time is, of course, 0. 

[0068] One of the xxxIMAGE directories obtained in step S502 is selected, 
and information relating to the selected directory is acquired from the image 
pickup apparatus 1 (step S505). Thus, a summary of files present in the 
xxxIMAGE directory is obtained. 

10 [0069] One image file in the xxxIMAGE directory is transferred (step 
S506), and is stored in the storage device 5 (step S507). Then, the size of 
transferred data is updated (step S508). In the updating, the size of just 
transferred data is added to the size of transferred data. The 
transfer-progress display is updated based on the updated size of transferred 

15 data (step S509). The degree of progress displayed in this case is calculated 
by (the size of transferred data)/(the capacity of use of the recording medium 
2)X100 (%). 

[0070] The processing of steps S506 - S510 is repeated until all images in 
the xxxIMAGE directory are transferred. Then, the processing of steps S505 
20 — S511 is repeated until all xxxIMAGE directories are transferred. Thus, all 
images within the storage medium 2 are transferred. 

[0071] When the transfer has been completed, the transfer-progress 
display is erased (step S512), and the process is terminated. 
[0072] Any appropriate approach other that the above -described approach, 
25 for example, an approach of performing a display based on the difference, 
may also be adopted. Alternatively, only a numeral may be displayed. It is 
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only necessary to be able to recognize an approximate status of progress. 
[0073] According to any one of the above-described approaches, it is 
possible to update the transfer-progress display every time a file has been 
transferred. 

5 [0074] Although the second embodiment illustrates the case of transfer 
between the image pickup apparatus and the computer, the second invention 
is not limited to this configuration. The second embodiment may be applied to 
file transfer between general electronic apparatuses. 

[0075] The foregoing description has been performed assuming that the 
10 storage medium 2 is mostly used. More specifically, the second embodiment is 
preferably applied to a case in which data is recorded in at least a 
predetermined capacity (close to a most capacity, for example, 90 %) of the 
entire storage capacity. 

[0076] If data is recorded in a capacity less than the predetermined 
1 5 capacity, switching may be performed so as to adopt the approach of the first 
embodiment. 
(Third Embodiment) 

[0077] FIG 6 illustrates a flowchart illustrating a third embodiment of 
the present invention. 

20 [0078] In the third embodiment, only steps S508 and S509 in the second 
embodiment are replaced by steps S608 and S609, respectively. The steps 
S608 and S609 are executed in parallel during transfer of an image file (step 
S506). Even during transfer of the file, the size of transferred data is updated 
whenever necessary in accordance with transferred data, and the 

25 transfer-progress display is also updated. Accordingly, in contrast to the 
second embodiment in which the transfer-progress display is updated every 
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time transfer of one file has been completed, in the third embodiment, the 
transfer-progress display is updated without cease even during transfer of a 
file. 

[0079] Although the third embodiment illustrates transfer between an 
5 image pickup apparatus and a computer, the third embodiment is not limited 
to this configuration. The third embodiment may also be applied to file 
transfer between general electronic apparatuses. 

[0080] The transmission directory and the transmitted directory used in 
the foregoing description may be a directory dedicatedly set for transmission 
10 and a directory dedicatedly set for completed transmission. However, the 
setting is not limited to such setting. 

[0081] A preset directory name be used whether a corresponding directory 
is to be transmitted or not, and a directory where a file to be transmitted is 
present at a subordinate position may be used as the above-described 
15 transmission directory. Similarly, a directory where a transmitted file is 
present at a subordinate position may be used as the above-described 
transmitted directory. 

[0082] Although in the foregoing embodiments, the case of transmitting 
all images within the storage device at a time has been described, the present 
20 invention may also be applied to case in which the user transmits a plurality 
of selected images. 

[0083] In this case, the number of transmission directories and 

transmitted directories, each having at least one image to be transmitted 
present at a subordinate position, may be obtained. 
25 [0084] In another approach, switching may be appropriately performed 
between the approach 1 (in which a transfer-progress display is performed in 



-20- 



units of a file) and the approach 2 (in which a transfer-progress display is 
performed in units of a file size) which have been described above, in 
accordance with the user's taste or the state of use. 

[0085] For example, when the number of transmission directories, each 
5 having at least one data file to be transmitted at a subordinate position is 
small, or when there is a large difference between the number of data files 
present below a certain directory and the number of data files present below 
a different directory, updating in the status of progress is apt to vary. That is, 
updating may become abruptly fast or slow. 

10 [0086] Accordingly, when it is intended to know a more exact status of 
progress although much time is required, an appropriate predetermined 
threshold may be provided for each of the number of files and the number of 
directories, and an approach of checking the status of progress may be 
appropriately switched between the approach of the present invention, and 

15 the approach 1 (in which a transfer-progress display is performed in units of 
a file) or the approach 2 (in which a transfer-progress display is performed in 
units of a file size), in accordance with the difference between these 
thresholds. 

[0087] Alternatively, the approach of checking the status of progress may 
20 be switched depending on the display capability of a display unit for 
displaying the status of progress. 

[0088] For example, when the number of transmission directories is only 
about ten, and a display in which the status-progress display can be updated 
in 100 steps from 0 % to 100 %, updating of the display tends to become 
25 abruptly fast or slow. In such a case, by obtaining the degree of progress 
based on the number of data files which are larger in the number, a display 
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suitable for the display capability can be performed. 

[0089] On the other hand, when, for example, 10,000 image files are 
present, even if the degree of progress is updated every time a file has been 
transmitted, updating of display is performed at only about one hundredth of 
5 updating of the degree of progress because the display has only 100 steps. 

[0090] In such a case, since a useless calculation processing is performed, 
the degree of progress may be checked based on the number of transmission 
directories, from the viewpoint of reducing the load of processing of the 
apparatus. 

10 [0091] Switching of the method for checking the degree of progress 
depending of the display capability of the display unit in the above-described 
manner is also effective. 

[0092] In the above -described embodiments, for example, the number of 
directories is requested to a digital camera which is connected to a personal 
15 computer, or the status of progress is displayed on a display device of the 
personal computer, by control at the personal computer, such processing may 
be performed by control at the digital camera. 

[0093] That is, the number of directories in the personal computer may be 
independently transmitted from the digital camera , or the status of progress 

20 may be displayed on a display device of the digital camera. 

[0094] Furthermore, the above -described embodiments may be applied 
not only to the case of transferring image data from the digital camera to the 
personal computer, but also at both of the transmission side and the reception 
side of an information processing system for transferring a data file between 

25 information processing apparatuses, each including a storage device. 

[0095] However, in a file format called a DCF (Design rule for Camera 
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File systemly adopted at the digital camera, the number of files which can be 
recorded in one directory is fixed, so that the above -described embodiments 
may be suitably utilized. 

[0096] If the capacity of a storage medium, such as a memory card or the 
5 like, increases, the number of recorded images and the number of directories 
necessarily increases, so that the above-described embodiments may be more 
suitably utilized. 

[0097] The present invention may be applied to a system comprising a 
plurality of apparatuses (such as a host computer, an interface apparatus, a 
10 reader, a printer and the like), or to an apparatus comprising a single unit 
(such as a copier, a facsimile apparatus or the like). 

[0098] A case of supplying a computer within an apparatus or a system 
connected to various devices so as to operate the devices in order to realize 
the functions of the above-described embodiments with program codes of 

15 software for realizing the functions of the above-described embodiments, and 
operating the devices in accordance with a program stored in the computer (a 
CPU (central processing unit) or an MPU (microprocessor unit)) within the 
apparatus or the system also constitutes the present invention. 
[0099] In such a case, the program codes themselves of the software 

20 realize the functions of the above- described embodiments, so that means for 
supplying the computer with the program codes, such as a storage medium 
storing the program codes, also constitutes the present invention. 
[0100] For example, a floppy disk, a hard disk, an optical disk, a 
mangetooptical disk, a CD(compact disc)-ROM (read-only memory), a 

25 magnetic tape, a nonvolatile memory card, a ROM or the like may be used as 
the storage medium for storing such program codes. 
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[0101] Such program codes are, of course, included in the above -de scribed 
embodiments of the present invention not only in a case in which the 
functions of the above -de scribed embodiments are realized by execution of the 
supplied program codes by a computer, but also in a case in which the 
5 program codes realize the functions of the above -described embodiments in 
cooperation with an OS (operating system) operating in a computer, any 
other application software or the like. 

[0102] A case in which after storing supplied program codes in a memory 
provided in a function expanding board of a computer or in a function 

10 expanding unit connected to the computer, a CPU or the like provided in the 
function expanding board or the function expanding unit performs a part or 
the entirety of actual processing based on instructions of the program codes, 
the functions of the above -described embodiments are realized by the 
processing is, of course, included in the present invention. 

15 [0103] Although in the foregoing description, processing of transferring 
data files or image files is illustrated, the present invention is not limited to 
such an approach. For example, the present invention may, of course, be 
applied to any other image processing, such as reduction, rotation, color 
correction, printing or the like of an image, file operation processing such as 

20 copying or deletion of a file, data compression processing, encoding or the 
like. 

[0104] In such image processing or file operation processing, it is also 
possible to recognize the status of progress and display the status on a 
display device or the like. 
25 [0105] In such a case, the above-described transfer processing may be 
replaced by predetermined image processing or file operation processing. 
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Hence, a detailed description thereof will be omitted. 

[0106] As described above, according to the present invention, a signal 
indicating a status of progress of transfer of data files is output based on the 
number of transmission directories acquired by transmission- directory 
5 acquisition means and the number of transmitted directories acquired by 
transmitted- directory acquisition means. Hence, even if a large number of 
photographed images are present within an image pickup device, processing 
of checking the degree of progress of transmission is less burdened and 
promptly performed. Furthermore, a display of the degree of progress is not 
10 delayed. That is, it is possible to promptly perform a transfer-progress 
display after an instruction to start transfer. 

[0107] In a system in which an upper limit is set for the number of data 
files capable of being stored in each directory, accuracy in the degree of 
progress is less degraded. Hence, the present invention is suitable. 

15 [0108] By switching to a method of checking the status of progress of data 
transfer based on the number of data files to be transmitted and the number 
of transmitted data files, or to a method of checking the status of progress of 
data transfer based on the total amount of data of data files to be transmitted 
and the total number of data of transmitted data files, it is possible to switch 

20 the method for checking the degree of progress depending on a situation, for 
example, a situation in which accuracy is required. 

[0109] By switching the method for checking the status of transfer 
progress in accordance with the display capability of a display device for 
displaying the number of transmission directories or the status of transfer 
25 progress, an appropriate degree of progress can be provided depending on the 
situation. 
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[0110] The degree of progress is determined by acquiring the capacity of 
use of a storage device of an information processing apparatus, serving as a 
transfer source, and the amount of transferred data and obtaining the ratio 
between these amounts. Hence, even when transferring a large amount of 
5 data files, it is unnecessary to calculate the capacity for each file, and it is 
possible to check the degree of progress with simple processing. 
[Ollll That is, processing of determining the degree of transfer progress 
is less burdened and promptly performed. Furthermore, a display of the 
degree of progress is not delayed. That is, a transfer-progress display can be 

10 promptly performed after instructing to start transfer. 

[0112] The present invention is suitable for a case in which a digital 
camera is used as an apparatus at the transmission side. 
[0113] Transmission of images of a digital camera to a computer is 
frequently performed. Recently, the number of images recorded in a recording 

15 medium of the digital camera is increasing to several hundreds to several 
thousands. Even if start of display of the degree of progress is delayed in 
accordance with an increase in the number of images to be transferred, the 
present invention can sufficiently deal with. Since the calculation processing 
capability of a digital camera is relatively low compared with that of a 

20 computer, the present invention in which a load in calculation can be reduced 
is very suitable. 

[0114] The individual components shown in outline in the drawings are 
all well known in the information processing and image-pickup arts and their 
specific construction and operation are not critical to the operation or the best 
25 mode for carrying out the invention. 

[0115] While the present invention has been described with respect to 
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what are presently considered to be the preferred embodiments, it is to be 
understood that the invention is not limited to the disclosed embodiments. To 
the contrary, the present invention is intended to cover various modifications 
and equivalent arrangements included within the spirit and scope of the 
appended claims. The scope of the following claims is to be accorded the 
broadest interpretation so as to encompass all such modifications and 
equivalent structures and functions. 



